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DETAILED ACTION 
Claim Objections 

Claims 9-1 1 are objected to because of the following informalities: the claimed 
sensing unit has no antecedent basis in the base claim 1 . For examination purposes, 
examiner interprets these claims as if dependent on claim 8. 

Claim 18 is objected to because of the following informalities: the claimed fiber 
has no antecedent basis in the base claim 12. For examination purposes, examiner 
interprets the claimed fiber as referring to the waveguide of claim 12. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3, 6, and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by 
US Pre Grant Publication of Cai et al, number 2002/0094168. 

Regarding claim 1, Cai teaches a device (Figure 1, element 100) comprising a 
fiber (elements 1 10,120) having a side surface formed on fiber cladding where an 
evanescent field of guided light in the fiber exists (paragraph 8, page 1 and paragraph 
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16, page 2) and a whispering gallery mode cavity (element 101 and paragraph 8, page 
1) formed on the side surface to support one or more whispering gallery modes and 
configured to evanescently extract energy in light guided in the fiber into a whispering 
gallery mode. 

Regarding claim 2, Cai teaches the limitations of the base claim 1. The 
whispering gallery mode cavity of Cai explicitly includes a cavity layer and inherently 
includes a bottom and a top cladding layer. The cladding layers are necessarily present 
to prevent leakage of light. The cavity layer necessarily has an index of refraction 
greater than that of either cladding layer in order to prevent leakage of light. 

Regarding claim 3, Cai teaches the limitations of the base claim 1 . Cai also 
teaches that the whispering gallery mode cavity is a ring (paragraph 22, page 3), which 
is parallel to the side surface of the fiber (Figure 1). 

Regarding claim 6, Cai teaches the limitations of the base claim 1. Cai also 
teaches a dump waveguide coupled to the whispering gallery mode cavity to 
evanescently couple light in the whispering gallery mode out of the whispering gallery 
mode cavity (paragraphs 8 and 9, page 1). 

Regarding claim 7, Cai teaches the limitations of the base claim 1. Cai also 
teaches that the whispering gallery mode cavity is located off a center of a fiber core 
(section of fibers 110,120 indicated by arrows) of the fiber (paragraph 16, page 2). 

Claims 12-18 are rejected under 35 U.S.C. 102(e) as being anticipated by US 
Patent to Tapalian et al, number 6657731 . 
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Regarding claim 12, Tapalian teaches a device (Figure 1B) comprising an optical 
waveguide (element 110) having a side surface where an evanescent field of guided 
light in the waveguide is present (column 2, lines 32-41) and a whispering gallery mode 
cavity (102) formed on the side surface to support one or more whispering gallery 
modes and configured to evanescently extract energy in light guided in the waveguide 
into a whispering gallery mode (column 2, lines 32-41). 

Regarding claim 13, Tapalian teaches the limitations of the base claim 12. 
Tapalian also teaches a second whispering gallery mode cavity formed on the side 
surface to evanescently couple to the waveguide (Figure 5 and column 7, lines 17-23). 

Regarding claim 14, Tapalian teaches the limitations of the base claim 13. 
Tapalian also teaches that the second whispering gallery mode cavity is spatially close 
to the whispering gallery mode cavity to allow for evanescent coupling with the 
whispering gallery mode cavity. (Figure 5 shows two cavities, on the same side of a 
division, which are in close proximity so as to be optically coupled.) 

Regarding claim 15, Tapalian teaches the limitations of the base claim 14. 
Tapalian also teaches third and fourth whispering gallery mode cavities both coupled to 
the side surface to evanescently couple to the waveguide, wherein the third and fourth 
whispering gallery mode cavities are close to each other to be optically coupled to each 
other via evanescent coupling. (Figure 5 shows two other cavities, on the other side of 
the division, which are in close proximity so as to be optically coupled.) 

Regarding claim 16, Tapalian teaches the limitations of the base claim 15. 
Tapalian also teaches that the first and second whispering gallery mode cavities are 
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spaced from the third and fourth whispering gallery mode cavities so that the first and 
second whispering gallery mode cavities do not directly optically couple with the third 
and fourth whispering gallery mode cavities. (Figure 5 shows the two sets of cavities 
are separated by a division so that they are not directly optically coupled.) 

Regarding claim 17, Tapalian teaches the limitations of the base claim 13. 
Tapalian also teaches that a second whispering gallery mode cavity is spaced from the 
first whispering gallery mode cavity and is not in direct optical coupling with the first 
whispering gallery mode cavity (Figure, two cavities separated by the division), and 
wherein the second whispering gallery mode cavity has a resonance wavelength 
different from a resonance wavelength in the first whispering gallery mode cavity 
(column 7, lines 23-25). 

Regarding claim 18, Tapalian teaches the limitations of the base claim 12. 
Tapalian also teaches a sensing unit coupled to the waveguide to receive light guided in 
the waveguide and to measure a change in optical coupling between the whispering 
gallery mode cavity and the waveguide caused by an environmental change (column 7, 
lines 26-35). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 5, 8, 11, 21, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cai in view of Tapalian. 

Regarding claim 4, Cai teaches the limitations of the base claim 1: Cai also 
teaches that the cavity is parallel to the side surface of the fiber (Figure 1). Cai does not 
teach that the whispering gallery mode cavity is a disk. Tapalian teaches a whispering 
gallery mode cavity that is a disk (column 3, lines 45-47). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to include the disk cavity of 
Tapalian in the device of Cai. The motivation would have been to construct a more 
universally applicable device. 

Regarding claim 5, Cai teaches the limitations of the base claim 1. Cai does not 
teach a second whispering gallery mode cavity. Tapalian teaches two whispering galley 
mode cavities spatially close to one another to allow for evanescent coupling. (Figure 5 
shows two cavities, on the same side of a division, which are in close proximity so as to 
be optically coupled.) It would have been obvious to one of ordinary skill in the art at 
the time of the invention to include the second whispering gallery mode cavity, as taught 
by Tapalian, into the design of the device of Cai. The motivation would have been to 
couple light of different resonant frequencies (Tapalian, column 7, lines 23-25). 
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Regarding claim 8, Cai teaches the limitations of the base claim 1 , but does not 
teach a sensing unit. Tapalian teaches a sensing unit coupled to a waveguide to 
receive light guided in the waveguide and to measure a change in optical coupling 
between a whispering gallery mode cavity and the waveguide caused by an 
environmental change (column 7, lines 26-35). It would have been obvious to one of 
ordinary skill in the art to incorporate the sensing unit of Tapalian in to the device of Cai. 
The motivation would have been give the device industrial and military applicability 
(Tapalian, column 7 lines 32-36). 

Regarding claim 1 1 , Cai in view of Tapalian teaches the limitations of the 
examiner interpreted base claim 8. Tapalian also teaches that the sensing unit 
comprises a processing unit to process the measured change to extract information on 
a refractive index of an external medium surrounding the whispering gallery mode cavity 
(column 2, lines 51-54). The above justification for obviousness holds. 

Regarding claim 21 , Cai teaches a method of providing a fiber (elements 
1 10,120) having a side surface formed on fiber cladding where an evanescent field of 
guided light in the fiber exists (paragraph 8, page 1 and paragraph 16, page 2) and at 
least one whispering gallery mode cavity (element 101 and paragraph 8, page 1) that is 
in evanescent coupling with the fiber through the side surface. Cai does not teach the 
provision of a sensor in the fiber. Cai also does not teach the steps of exposing the 
sensor to an external medium to cause a change in the at least one whispering gallery 
mode cavity, monitoring the change in guided light caused by the at least one 
whispering gallery mode cavity, and extracting information about the external medium 
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based on the change. Tapalian teaches the provision of a sensor (column 7, line 21). 
Tapalian also teaches the steps of exposing the sensor to an external medium to cause 
a change in the at least one whispering gallery mode cavity (column 2, lines 42-54), 
monitoring the change in guided light caused by the at least one whispering gallery 
mode cavity (column 2, lines 51-54), and extracting information about the external 
medium based on the change (column 2, lines 51-54). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to provide the sensor and the 
further limiting steps, as taught by Tapalian, into the method of Cai. The motivation 
would have been to give the method greater industrial and military applicability 
(Tapalian, column 7 lines 32-36). 

Regarding claim 24, Cai in view of Tapalian teaches the limitations of the base 
claim 21 . Tapalian also aches that the information about the external medium includes 
a presence of a selected material ((column 2, line 54). The above justification for 
obviousness holds. 

Claims 9, 10, 22, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cai in view of Tapalian as applied to claims 4,5,8,11,21, and 24 
above, and further in view of US Pre Grant Publication of Anderson et al, number 
2004/0223697. 

Regarding claim 9, Cai in view of Tapalian teaches the limitations of the 
examiner interpreted base claim 8. Cai in view of Tapalian does not teach that the 
sensing unit comprises a processing unit to process the measured change to extract 
information on a temperature. Anderson teaches a whispering gallery mode cavity 
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(112) couple to a waveguide 110. Anderson also teaches a sensing unit coupled to the 
waveguide to measure a change in optical coupling between the waveguide and cavity 
and to extract information on a temperature (page 4, paragraph 48). It would have been 
obvious to one of ordinary skill in the art to include the extraction of temperature 
information, as taught by Anderson, into the device of Cai in view of Anderson. The 
motivation would have been to expand the industrial applicability of the device. 

Regarding claim 10, Cai in view of Tapalian teaches the limitations of the 
examiner interpreted base claim 8. Cai in view of Tapalian does not teach that the 
sensing unit comprises a processing unit to process the measured change to extract 
information on a pressure. Anderson teaches a whispering gallery mode cavity (1 12) 
couple to a waveguide 110. Anderson also teaches a sensing unit coupled to the 
waveguide to measure a change in optical coupling between the waveguide and cavity 
and to extract information on a temperature (page 4, paragraph 48). It would have been 
obvious to one of ordinary skill in the art to include the extraction of pressure 
information, as taught by Anderson, into the device of Cai in view of Anderson. The 
motivation would have been to expand the industrial applicability of the device. 

Regarding claim 22, Cai in view of Tapalian teaches the limitations of the base 
claim 21 . Cai in view of Tapalian does not teach that the information about the external 
medium includes a temperature in the external medium. Anderson teaches a 
whispering gallery mode cavity (1 12) couple to a waveguide 110. Anderson also 
teaches a sensing unit coupled to the waveguide to measure a change in optical 
coupling between the waveguide and cavity and to extract information on a temperature 
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(page 4, paragraph 48). It would have been obvious to one of ordinary skill in the art to 
include the temperature information of Anderson into the method of Cai in view of 
Anderson. The motivation would have been to expand the industrial applicability of the 
method. 

Regarding claim 23, Cai in view of Tapalian teaches the limitations of the base 
claim 21 . Cai in view of Tapalian does not teach that the information about the external 
medium includes a pressure in the external medium. Anderson teaches a whispering 
gallery mode cavity (112) couple to a waveguide 110. Anderson also teaches a sensing 
unit coupled to the waveguide to measure a change in optical coupling between the 
waveguide and cavity and to extract information on a pressure (page 4, paragraph 48). 
It would have been obvious to one of ordinary skill in the art to include the pressure 
information of Anderson into the method of Cai in view of Anderson. The motivation 
would have been to expand the industrial applicability of the method. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tapalian 
in view of US Patent of Dyott, number 6,718,097. 

Tapalian teaches a pair of whispering gallery mode cavities optically coupled to 
each other and optically coupled to a waveguide. (Figure 5 shows two cavities, on the 
same side of a division, which are in close proximity so as to be optically coupled.) 
Tapalian also teaches a sensing unit to measure a parameter in reflected light from the 
pa of cavities to measure an environmental effect affecting the optical coupling of the 
pair of cavities. Tapalian does not teach a fiber having a portion of the cladding and a 
portion of the underlying core removed to form a flat surface. Dyott teaches a fiber 
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having a portion of cladding and a portion of the underlying core removed to form a flat 
surface (column 3, lines 29-52 and Figure 2). 



Allowable Subject Matter 

Claim 20 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Tapalian in view of Dyott teaches the limitations of the base claim 19. Tapalian 
in view of Dyott does not teach a housing comprising a chamber and a moveable 
diaphragm. Tapalian in view of Dyott, either alone or in combination with the other prior 
art of record, does not disclose or render obvious the limitations of a housing comprising 
a chamber and a moveable diaphragm. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581 . The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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